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HOACHUTEJIBHAA 3ATITUCKA

AnantupoBaHHas mporpamma Io aiaredpe cocraBieHa Uil 00y4eHHUs JIHMIl C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl - JE€Ted ¢ 3aaepxkkoil ncuxumyeckoro passutus (3IIP), - ¢ yuerom
0COOEHHOCTEM  MX  INCUXO(QHU3UYECKOrO  pa3BUTHs, HHAWBUIYAIbHBIX  BO3MOXHOCTEH U
o0ecreunBaroNas KOPPEKIUIO HApyIICHHH Pa3BUTHS U COLMATIBHYIO aIaliTAllMIO0 YKa3aHHBIX JIMII.

HOpMaTI/IBHLIe HAOKYMEHTDbI, HA OCHOB€ KOTOPbIX pa3pa60TaHa paﬁoqaﬂ nporpamma:

1. ®epepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit denepanum»

2. Tlpuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit ®@eneparuu ot 17 nmexabps 2010
roga Ne 1897 «OO0 yTBepkIeHHH M BBEACHUU B JeicTBUE (hefepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJaPTa OCHOBHOTO 00I1Iero 00pa3oBaHUs.

3. OcHoBHasi oOpa3oBaTelbHas MporpaMMa OCHOBHOTO oOmiero obpazoBanus MAOY «
KosxeBnukoBckass COIL Nely

4. ApanTupoBaHHAas OCHOBHasg oOmieoOpazoBarelibHas IporpaMmMa OCHOBHOTO — OOIIEro
oOpa3oBaHusi  OOydaloIIUXCsl C  3aAepKKOHW  mcuxuueckoro passutus MAOY  «
KosxeBaukosckass COIL Nely

5. Ilporpamma no npeameTty anredpa

Peanmzanus yueOHOM mporpaMMbl 00ecrieunBaeTcst yaeOHUKOM: «Ajredpa 7 Ki1accy, aBTOPbI
1O. H. Makapsiue, H.I'. Munatok M.: [Ipocsemenue, 2017T.

B 7-9 kimacce oOyuaercs 29 yemoBek ¢ OB3. Jlns naHHBIX OOyyarommxcs XapaKTepHO
HapylIeHHEe BHHMAaHHUS: €ro HEYyCTOWYMBOCTb, CHIIKCHHAsl KOHIIGHTPALMWs, IIOBBIIICHHAS
oTBJeKaeMocTb. HapylieHue BoOCHpUATUS BbIpaXXKaeTcsl B 3aTPYAHEHUU IOCTPOEHHUS LEIOCTHOIO
obpaza. Takasg CTPYKTYpPHOCTb BOCTIPUSTHS SIBJISIETCS PUYUHON HETOCTaTOYHOCTH, OTPAHUYECHHOCTH,
3HaHUIl 00 okpyXkatomeM wMupe. Takke CTpagaeT CKOPOCTb BOCHPHUSATHS U OPHEHTUPOBKA B
npoctpanctBe. OcobeHHoCTh Tamatu aereir OB3 3akimroyaeTcss B TOM, YTO OHU 3HAYUTENIBHO JyUIlle
3alIOMMHAIOT HarJISIHBIA MaTepHualn (HepeueBoii), ueM BepOanbHbId. TakuM oOydarommmcs ObIBaeT
OYE€Hb CJIOXKHO C/eJaTh HaJ co0O0il BOJIEBOE yCHIINE, 3aCTaBUTh Ce0s BBIIOJHUTH YTO-IH00. 3ajepiKKa
NICUXWYECKOTO PAa3BUTHUS HEPEIKO COIMPOBOXKIAETCS MPOOJEeMaMH pedd, CBA3aHHBIMU C TEMIIOM €e
pazButua. HaOmromaercs M CHUCTEMHOE HEAOpa3BUTHME peUYd — HapylleHue ee JIEKCUKO-
rpaMMaTH4YeCKON CTOPOHBI.

[To mpenmery «Anredpay IETH UCIBITHIBAIOT TAKUE TPYTHOCTH, KaK JOMYCK BBHIUMCIUTEIEHBIX
OLIMOOK, JIOMYCKAOT OIIMOKU TPH CIIUCBIBAHUM 33JJaHUH, KaK C JIOCKH, TaK ¥ ¢ yueOHHKa, IyTaloTcs B
HanucaHuu OykB. OOyuarolyecss He MOTYT CaMOCTOSTEIbHO UCIIPaBUTh OILIMOKY B CBOEH padore, Tak
KaKk He MOTyT NPHUMEHATh M3y4YCHHbIE NMpaBWia Ha MpakTuke. IIpomnucHble 3ariaBHbIE U CTPOUYHBIE
OyKkBBI, LIU(PHI BBIXOAAT 3a MpeAesbl CTPOKH, TaK KaK MOTOpPHMKA PYK W MajblEB pa3BHUTa ciado.
Paborator oOyuwaromuecss HajJ y4yeOHbIM MaTEpHUaIOM TOJBKO TMPH TOMOILIM YYHUTENs. YPOBEHb
CaMOCTOSITENILHOCTY B y4e€OHOW JEeATeNIbHOCTH HM3KUN - JlOMalllHee 3aJlaHhe BBINOJHSAETCS MpuU
MIOMOIIIM POJUTENeH MM BoOOIIe He BhINOIHseTcss. Ha ypokax aeTu 4acTto oTBiekaroTcs. BHuMaHue
paccessHHOe, HeycToiumBoe. Ha ypokax MoOryT 3aHMMaTbcs INOCTOPOHHHMH JI€JlaMHu, HamlpuMep,
pHCOBaTh WJIM HAOIIOAATh 3a IPYTMMHU yueHUKaMu kiacca. C TpyZoM MEpeKIIoYaTcs ¢ 0OJHOTO BUAA
NesTeNbHOCTH Ha Apyroil. Ha ypoke paGoraioT B 3aMe/UIeHHOM Temme. MeleHHO yCBauBaeT Bce
HOBOE, JIMIIb I10CJIE MHOTOKPAaTHOrO MOBTOpeHHs. HaBbIkM camMoOOCITy’)KMBaHUSI Yy Takux jaerei
chopmupoBanbl. OTHOIIEHHWE K CBOMM YyJadyaM WIM Heynadam OespaziuuHoe. PaGora B Terpamsx
BeZIeTCsl HEOPEXHO M HEAKKyPaTHO.

[ToaTomy HeoOxoauMa cieayronas KOppeKIHOHHO-pa3BUBaloIas padora:

—  yYeT Ncuxo(PHU3n4YeCcKUX U JIMYHOCTHBIX 0COOEHHOCTEN peOeHKa;
— CMEHa BUJOB JEITEIbHOCTH Kax/ble 15 MHUHYT ¢ LIETbI0 MPEAYNpPEeKIACHUS YTOMISIEMOCTH U

OXPaHHOT'O TOPMOKEHUS;

— co0ur0/IeHre IPHUHIIKIIA OT IPOCTOTO K CIOKHOMY;
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— y4eT TeMIla IesTeIbHOCTH peOeHKa;

— HMHAMBHUIYAJIBHBIN TOAXOL;

— cHeuuajgbHble YNpPaKHEHWsT M JUAAKTUYECKMH MaTepuasl Mo npeaMmery «Anrebpa» B

COOTBETCTBHH C IOTPEOHOCTSIMH PeOCHKA;

— CHW)XEHHE 00beMa M CKOPOCTU MHCbMEHHBIX 33JJaHU TI0 IPEMETY;

— OCBOOOXEHHE OT KOHTPOJIbHBIX CPE30B.
esab o0yuenust
* Pa3BUTHUE JIOTUYECKOTO M KPUTUYECKOTO MBILUIEHHUS, KYJIbTYypbl PEU, CIIOCOOHOCTU K YMCTBEHHOMY
JKCIIEPUMEHTY;
* (GopMHpOBaHHE Yy YYAIIMXCS HHTEUICKTYaJIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
IIPEOI0JIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIIEHHOTO OIIBITA;
* BOCIIHTAaHHE KAayeCTB JHMYHOCTH, OOECHEUMBAIONIMX COIMAIbHYI0O MOOMIBHOCTH, CIIOCOOHOCTBH
IIPUHUMATH CAMOCTOSITEIIBHBIC PEIICHHUS;
* (QopmupoBaHME KAayeCTB MBIIUICHUS, HEOOXOAMMBIX [UIi aJanTalldd B COBPEMEHHOM
nH(pOPMaITMOHHOM OOIIECTBE;
* pa3BUTHE UHTEpPECA K MATEMATUYECKOMY TBOPUYECTBY U MAaTEMATUYECKUX CIIOCOOHOCTEM.
* (opMupoBaHHE MPEJCTABICHUH O MaTeMaTHUKE KaK YacTH OOLIeue]OBEUYECKOM KyJIbTyphl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBWIIN3AIUN U COBPEMEHHOTO OOIIECTBA;
* pa3BUTHE MPEICTABICHUH O MaTeMaTuke Kak (opMe ONMCAaHUS M METOJEe I03HAHMS
NCWCTBUTENIFHOCTH,  CO3[JaHME  YCIOBHMA Ui  NPUOOpPETeHHs  IEPBOHAYAIBHOTO  OIBITA
MaTEMaTHYECKOI0 MOJIEIIMPOBaHUS;
* popMHpoOBaHUE OOIINUX CIIOCOOOB MHTEIICKTYAIBHON JEATEIIbHOCTH, XapaKTEPHBIX JUII MATEMATUKH
U SIBJIIOLIMXCS OCHOBOM MO3HABATENbHOMN KyJIbTYphl, 3HAUUMOW JJIS pa3IMyHbIX chep 4eroBeyecKon
NEATEIbHOCTH.
* OBJIQJICHUE MaTEMaTUYECKUMH 3HaHUSAMH U YMEHUSAMH, HEOOXOIUMBIMU JUTSI TPOJAOIKEHUS
00y4YeHHs B CTapIIEH IIKOJIE MIIM HHBIX 00I1€00pa30BaTEbHBIX YUPEKICHUIX, U3YICHUS CMEKHBIX
JUCLIMIUINH, IPUMEHEHUS UX B IIOBCEITHEBHOM JKU3HH;
* co3naHue (yHAAMEHTa I Pa3BUTHS MaTEMAaTUYECKUX CIIOCOOHOCTEH, a TakKe MEXaHH3MOB
MBILIEHUS, (POPMUPYEMBIX MAaTEMAaTHUECKON JAESITEIbHOCTBIO.
3apaum:
1.Pa3BuTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO [UIl OCBOEHMS Kypca HH()OPMATHKH;
OBJIaJICHHE HaBbIKAMHU JI€AYKTHBHBIX pAacCyXJE€HUH, pa3BUTHE BOOOpa)KE€HUs, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.
2.Ilony4yeHne NIKOJbHUKAMHU KOHKPETHBIX 3HAHMM O KBaJApaTUYHOM (YHKIMM KakK BaKHeHIen
MaTeMaTHYeCKOM MoJenu JUIsl ONUCAaHWs W HCCIEAOBAaHUS pa3sHOOOpasHBIX MPOIECCOB, IS
(GopMHpOBaHMS y YYalllUXCsl NPEACTABIEHUH O POJIM MATEMaTUKU B Pa3BUTUU IUBWIM3ALMM U
KYJbTYPBI.
3.®opMUpOBaHUE SI3bIKA OMHMCAHUS OOBEKTOB OKPYKAIOIIEr0 MHUpa JUIsl Pa3BUTHUS IPOCTPAHCTBEHHOTO
BOOOpaXeHUs U UHTYUIIUH, MaTEMaTHUYECKOW KyJIbTYpBl, I 3CTETUYECKOT0 BOCIIUTAHUS yUaIluXCsl.
4.®opMupoBaHME y YYalllUXCS YMEHHMS BOCIHPUHMMATh M aHAJIM3UPOBaTh MHQOpMalHIO,
NPEJCTAaBICHHYIO0 B Pa3IMYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIM XapakTep MHOTHMX pealbHBIX
3aBHCHMOCTEH, MPOU3BOIUTH MPOCTEHNIINE BEPOSATHOCTHBIE PACUETHI.

HHJIAHUPYEMBIE PE3YJIbTATBHI UBYYEHHUSA YYEBHOI'O ITPEJIMETA

[IpenmeTHble pe3yabTaThl OCBOEHHUS Y4YeOHbIX mpeameToB oOydaromumuca ¢ OB3
OPHEHTUPOBAaHBl HA OBJAJEHUE HMH O00IIe00pa3oBaTENIbHON M OOIIEKYJIBTYPHOW MOJATrOTOBKOIA,
COOTBETCTBYIOIIEH 00pa30BaTENbHOM TPOrpaMMe OCHOBHOI'O OOpa30BaHMsL.

OcHoBaHMeM il BBIOOpa COJEpXaHMS SBISIOTCS IUIAHHPYEMblE pe3ylbTaThl M3 OJIoKa
«BBIITYCKHUK HAyuYUTCSA», TO €CTh MaTepuaj, oO0ecreynBaIoUInil pe3yibTaThl U3 OJI0Ka «BBITYCKHHUK
MIOJIyYUT BO3MOXKHOCTb HAYUUTBCS», U3Y4YaeTCs O3HAKOMUTEIbHO MJIM HE U3Y4YaeTcsl BOBCE. Y UYHTEIb
JIOJKEH YeTKO TTOHHMMATh, KaKue TUAaKTUUYEeCKHE €MHULIBI OTHOCATCS K OCHOBHOMY 00bEMYy, a Kakue
— K JonosHuTensHoMy. OOydarommMcess HpeasiaraeTcsi CUCTeMa Pa3HOYPOBHEBBIX 3aj1ad. Bapuant



IIOJIHOTO MCKJIKOYEHUs JUAAKTUYECKMX €JUHUIl BO3MOXEH B Clly4ae, €CIu KJIacC COCTOUT
UCKJIIOUUTENIbHO U3 oOywaromuxcs ¢ OB3, wuMerommx 3aTpygHeHHS C HX OCBOCHHUEM,
COOTBETCTBYIOIIME PEKOMEHJALMSIM CHELUAINCTOB. 3/1€Chb BO3MOXHO U IepepacrpeesieHue
COJIEp’KaHUsl IO KiaccaMm. BBICBOOOMMBINUICS pe3epB ydyeOHOro BPEMEHH IIeIeCO00pa3Ho
UCIOJIb30BaTh JJIsl JUKBHUJALMU IPOOETIOB B MPEAMETHBIX O0Opa3oBaTENbHBIX pe3yibTarax, AJis
CHCTEMAaTUYeCKOT0 TIOBTOPEHHSI U3YUYEHHOTO, JIJIs TPOIEAEBTUKN HAau0O0JIee TPYAHBIX TEM.

[Ipu opranmzanuu ypoka B OTOOpE COJEp)KaHUs BAXKHBIMH SIBIISIFOTCS BOIIPOCHI O METOJaX
BBEJICHUS TEOPETUUYECKOTO MaTepraia U MPUHIMIIAX 0TOOpa MPaKTHUECKUX 3adaHUH.

Copepxanue MareMaTHKu Uit oOyyaromumxcsi ¢ OB3 nMeeT mpakTHYECKyIO0 HaIlpPaBJIEHHOCTD.
KenareneHn mo3TanmHbIl MEPeXoa OT MPAKTHUECKOro OOY4YEeHHs K IMPaKTUKO-Teopernueckomy. [lpu
BBEJICHUU TEOPETUYECKOT0 MarepHala, 0COOEHHO B Hayaljie M3yueHUsl Kypca MaTeMaTUKH, alnreopsl U
TEOMETPHH, MPEANOYTHTEIBHBIM SBISIETCS KOHKPETHO-WHAYKTHUBHBIA CHOCOO BBEJICHHS MaTepuana,
P KOTOPOM OOydaroluecss MNPUXOJIAT K OCO3HAHHUIO TEOPETUYECKUX IIOJIOKEHHM Ha OCHOBE
KOHKPETHBIX IPUMEPOB, B PE3yJIbTAaTE BBINOJIHEHMs MPAKTUUYECKUX 3ajaHuil. BaxxHo ommparbcs Ha
CyOBEKTUBHBIH OIBIT 00y4YaroUIMXcs, MoJAaBaTh MaTepual Ha HarjasAHO-UHTYUTUBHOM ypoBHe. Cambie
3HAYUMBbIe JEHCTBUS OOYy4YarOLIUXCSl JOJDKHBI OBbITh MAaKCUMaJIbHO aJITOPUTMHU3UPOBAHBI, a CaMU
QJITOPUTMBI [IPEJICTABJICHBI B BUE HATJIAIHBIX CXEM, OTIOPHBIX KapTOUeK, TaOIUI] U MPOY.

Bonbimas dacte yueOHOTO BpeMEHH NpH OOyYeHHMH MaTeMaTHKE JOJDKHA OBITh OTBelIeHa
pemenuto 3anad. [lpu moxbope 3amanmii ans obyvarommxcs ¢ OB3 cnexyer popmupoBaTh 0co0yI0
CUCTEMY 3aJiay, He OTPaHUYMBAsCh IIpe/IcTaBlieHHON B ucnoibzyeMom YMK. Ha BeiOop 3amau BiusieT
UX  TPYAHOCTb, CJIOXKHOCTb, TPAaKTHUKO-OPUEHTUPOBAHHOCTb. B  cinyuyae HEOOXOAUMOCTH,
MPOJAUKTOBAHHON OCOOCHHOCTSIMH OOYyYalOMIMXCs, CUCTEMa 3a7ad MOXET JOIMOJHATHCS 3a/ladaMH,
MpUBEACHHBIME B mocobusix U YMK nns cnenuanbHbIX (KOPPEKIIMOHHBIX) 00pa3oBaTelbHBIX
YUPEKIACHUN.

B oraenpHBIX ciydasx He TpeOyeTcs WM HEBO3MOXKHA KOPPEKTHPOBKAa 00pa30BaTENIbHBIX
pe3yJIbTaTOB, COJEP)KaHUs, KaJleHAApHO-TEMAaTUYECKOro IUIaHMpoBaHuA. B sToM ciydae ocoboe
BHUMaHUE yJeiseTcsl MmoAOopy 3aJayHOro MaTepuaina, a TaKKe HCIOJIb30BAHMIO TMeIaroruuyecKux
cpenctB. Mx BbeIOOp siBisieTcss TeMm Oojiee 3HAUMMBIM B Cllydae KOPPEKTHPOBKU pPE3yJbTaTOB U
cogepxkanus. [lemarornueckue cpeacTsa, MO3BOJSIONINE YUUTHIBATH WHAMBHUIYaIbHBIE OCOOEHHOCTH
oOyuyaroluxcs, Tak’Ke 1eJIeco00pa3Ho 0TMeUaTh B aIallTUPOBAHHON paboueil mporpamme. Peanuzanus
®I'OC u cuCcTEeMHO-1EATEIBHOCTHOTO MO/IX0/Ia BIUSAET Ha OTOOP 3TUX CPE/ICTB: BaXKHO 00ECTIEYUTh HE
TOJIBKO TpEeAMETHbIE 00pa3oBaTelbHbIE pe3yJabTaThl, HO U QopMmupoBanue YVY]J, yuecThb
WH/IMBUyallbHble 00pa30BaTelibHbIE MOTPEOHOCTH 00YUaIOIIUXCSL.

Cpeau menarormyeckux TEXHOJOTHHM cieayeT oOpaTuTh BHUMAHHME Ha TEXHOJIOTHH,
MO3BOJISIOIINE PeaIN30BbIBaTh AU epeHnnanuo, HHANBU Y ATH3allHIo Ipoliecca 00yYeHus:

* pasHoypoBHeBoro ooyuenus (B. B. I'y3zeeB u np.),
* UHIMBHIyanu3upoBaHHOro ooyudenus (A. C. I'panunkas, M. Yut, B. 1. Hlagpukos u npou.),
* D3JIEKTPOHHOT0 O0Yy4YEHUS.

CHCTeMHO-IEITENbHOCTHBI  MOAXOJ — Mpefomnpenaeiser  BbIOOp  METOIOB  O0ydeHus,
HaIpaBJIEHHBIX Ha aKTHBHU3AL[MI0 CaMOCTOSTENbHON IMO3HABATEIbHON JESATENIbHOCTH OOYYaIOLINXCS.
CooTHouieHne MeToioB o0ydeHus ais oOyuatomuxcst ¢ OB3 Oyner Heckonbko MHBIM. B 00yuenun
Marematuke o @I'OC mpuopuUTeT 3a YACTUYHO-TIOMCKOBBIMU M HCCJIEAOBATEILCKUMH METOIAMMU.
Onnako g oOywaromuxcs ¢ OB3 He MeHee 3HAaYMMO NPUMEHEHHE MPOOJIEMHOTO H3JIOKEHHUS U
PENpOAYKTUBHBIX MeTOA0B. OOpa3lbl MaTeMaTUYeCKUX 3amuced, OOBbSCHEHUS, HaAIpaBJIEHHBIE Ha
packpeITHe U OOBSICHEHUE aJNrOpuTMa JeATeNbHOCTH, (OPMUPOBAHNE YMEHUS CIyIIaTh M IOBTOPSTH
paccyXIeHUs YUUTENsl, — BCE ITO OKA3bIBAET 3HAUMUTEIbHOE BIMSHHE HA PE3yIbTaThl KOPPEKIIMOHHO-
pa3BuBaloIIel paboOTHI.

Cpenu ¢opM opraHuzalvy MO3HABATEIBHOW JAEATEIbHOCTU OOYYaroIIMXCsl cleayeT OTAaBaTh
IIPEANIOYTEHUE WHIUBUAYAIbHBIM, IapHBIM, 110 BO3MOXHOCTHM — TIpyHnnoBbIM. [l JOCTHXKEHHS
HE0OXOUMBIX 00pa30BaTEIbHBIX PE3yIbTaTOB (PpOHTATbHAS pabOTa CBOJUTCS K MUHUMYMY.

Cpenn menarormyeckMx HpUEMOB IpH OOy4YeHHMH MaTeMaTHKe CJelyeT OTMETHTh
UCIOJIb30BaHUE YIPAXKHEHUH, pa3BUBAIOLUIMX MaMsTh, BHUMaHHE, MbIlIUIEHHE. BakHO NpPUMEHATH
IIpUEMbl MOTHBALIUU Y4EOHOH JeATeNIbHOCTH (TBOPUECKOE JOMAIIHEEe 3aJlaHue, «IpUayMail mpaBuiioy,



«COYHMHHU KPOCCBOPA», «CeNail peKiiaMy TeMbD» U MPOY.).

OtmeTHM, 9TO Ha ypoKe MareMaTuku s oOywarommxcs ¢ OB3 eme 6onee 3Haunma cMeHA
BUJIOB JICATEILHOCTU: YCTHBIN CUET, IPOOJIIEMHBIN Uaor, MMCbMEHHOE BBIIOJIHEHUE 3aJaHuil, paboTa
B [1apax U Mpod.

Peanuzamus ®I'OC tpebyer 0cob0oro moaxoaa K OlEHUBAHUIO 00pa30BaTEIbHBIX PE3YIbTaTOB.
OCHOBHBIM OpUEHTHPOM U1 BBIOOpAa 3aJaHUN 1O OLEHKE MPEIMETHBIX pe3yJbTaTOB MpHU
HE0OXOJIMMOCTH MOTYT CTaTh JIUIIb 3aJaHusl 0a3oBoro ypoBHa. Ocoboe BHHMaHUE CIENyeT YIeNATh
CHUCTEMAaTUYHOCTH U CBOEBPEMEHHOCTHU KOHTPOJISL (HE MPOCTO MO KaXKJIOM TeMe, a Ha Ka)XJOM JTarie
ypoka). 3HauMMOe MECTO B OOy4YeHHH MaTeMaTHKE 3aHUMaeT MPO(HUIAKTUKA TUIUYHBIX OIIUOOK.
Baxxno MakcuManbHO MOJKIIOUATH 00YYAIOIIMXCS K B3AMMHOMY OLICHUBAHUIO U CAMOOIICHKE.

COAEPXKAHUE YYEBHOI'O IPEIMETA 7 ka1

1. BoipaxkeHusi, TOK1eCTBA, YyDPABHEHHUSA

UuciioBble BBIpaXEHUS C TNepeMeHHbIMH. I[Ipocreiimue mnpeoOpa3oBaHUsS BBIPAKCHHI.
VYpaBHeHue, KOpeHb ypaBHEHUs. JIMHEHHOE ypaBHEHUE C OJHON NepeMeHHOW. PernieHne TEKCTOBBIX
3a/1a4 METOJIOM COCTaBJICHUs ypaBHEHUI. CTaTUCTUYECKUE XapaKTEPUCTHKHU.

OcHOBHas 1eJdb - CHUCTEMaTU3UPOBaTh M OOOOIIUTH CBEACHUS O TNPEOOPa30BaAHUAX
anreOpanvyecKuX BbIPAKEHUI U PEIIEHUN YPAaBHEHUM C OHON IEPEMEHHOM.

IlepBas Tema kypca 7 Kjacca SIBJISICTCS CBSI3YIOIIMM 3BEHOM MEXJYy KypcoM MaTeMaTHKu S5—6
KJIACCOB M KypcoM ayireOpsl. B Hell 3aKperisitoTcsi BBIYUCIUTEIbHBIE HABBIKU, CUCTEMATU3UPYIOTCS U
00001I1ar0TCs CBEZIEHUS 0 IPEOOPA30BAHUAX BHIPAKCHUHM M PEIIICHUN YPAaBHCHUH.

HaxoxjieHne 3Ha4eHUH YHUCIIOBBIX M OYKBEHHBIX BBIPAKEHHUH Ia€T BO3MOXHOCTH IOBTOPUTH C
YYaIIMMHUCS TIpaBUjIa JEHCTBUM C pallMOHAIBHBIMH YHCIIAMH. Y MEHUS BBIMOJIHATH apU(PMETHUCCKHC
NEUCTBUS C PallMOHAJIBHBIMH YHWCJIAMU SIBJISIOTCS OTOPHBIMHU JJIsi BCero Kypca ainreopsl. Ciemyet
BBISICHUTH, HACKOJIBKO TIPOYHO OBJIAJIEIM UMHU y4YalllMecs, U B CIydyae HEOOXOAMMOCTH OpPraHU30BaTh
MTOBTOPEHHME C LIEJIbI0 JIMKBU/IAIIUN BBISIBJICHHBIX MP00OEIOB. Pa3BUTHIO HABBIKOB BBIYUCICHUN JTODKHO
YACNSTHCS CEPhE3HOE BHUMAHKE U B JIAJIbHEUINIEM IIPH U3YUYECHHUH JIPYTUX TEM Kypca anreOphl.

B cBsA3u ¢ paccmoTpeHneM BOIIPOCa O CPAaBHEHUH 3HAYEHUN BBIPAKEHUM PACIIUPSAIOTCS CBEACHUS
0 HEPABEHCTBAX: BBOJATCA 3HAKM > U < JAETCS MOHATHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpennn npeoOpa3zoBaHmil BIpakeHU! (HOpMaTbHO-ONEPAaTUBHBIE YMEHUS OCTAlOTCS Ha
TOM, K€ YPOBHE, y4alllMeCs IMOJHHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHMM Teopueil. Bomsrcs
MOHATHSI «TOXJIECTBEHHO DPAaBHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXKIECTBEHHOE MPEoOpa3oBaHHE
BBIPOKECHHI», COACPIKAHUE KOTOPBIX OYyJIET MOCTOSIHHO PAaCKPHIBATHCS M YIITYOISATHCSA MPU W3YUYEHUU
npeoOpa3oBaHUll  pa3iMuYHBIX airedpanyeckux BeIpakeHHi. [loguepkuBaeTcs, UYTO OCHOBY
TOXJIECTBEHHBIX MPE0OPA30BAHMI COCTABIISIOT CBOMCTBA ACUCTBUM HAJ YUCTIAMHU.

VYcunuBaerca poib TEOPETHMUECKUX CBEIEHUW MpPU PpacCMOTpeHUM ypaBHeHUU. C  1embio
oOecrieueHrss OCO3HAHHOTO BOCIPHUATUS YUYalIUMHUCA QJITOPUTMOB PEIICHUS] ypaBHEHUN BBOJUTCS
BCIIOMOTaTeNIbHOE TOHITHE PAaBHOCWJIBHOCTH YypaBHEHUH, (DOPMYIHPYIOTCS U Pa3bACHAIOTCS Ha
KOHKPETHBIX MPUMEpax CBOMCTBAa PABHOCWUJIIBHOCTH. JlaeTcsi MOHATHE JWMHEWHOTO YpPAaBHEHHS U
UCCIIeyeTCs BOIPOC O YHCIE ero KopHeil. B cucteme ympakHeHUH 0co00e BHHMAaHUE YAENSETCS
pCIICHUIO YpaBHEHUH BUAa ax = D mpu pasnuuHbIx 3HadeHusx a u b. IIpomomkaercst pabora 1o
(hOPMHUPOBAHUIO Y yUAIINXCS YMEHUS HCIOIh30BaTh anmnapar YpaBHEHH KaKk CPECTBO IJI PEUICHHS
TEKCTOBBIX 33/1a4. Y POBEHb CIO0KHOCTH 3a]1a4 3/IECh OCTAETCS TAKUM K€, KaK B 6 Kjacce.

N3ydyeHnue Tembl 3aBEPIIACTCS O3HAKOMIICHMEM YYalIUXCA C NPOCTEHMIIMMHM CTATUCTHUYECKUMH
XapaKTEPUCTHUKAMU: CPETHUM apu(hMETUUECKUMH, MOJIOW, MEIMAHON, pa3MaxoM. YUaluecs TOJKHBI
YMETbh UCIOJIB30BATh ATU XapAKTEPUCTUKH JUUI AaHAJIN3A PAJA JAHHBIX B HECIIOKHBIX CUTyalUsX.

2. OyHKUMHU
Oynknusg, obnacte omnpeneneHus (yHKIUU. Beraucnenue 3HaveHud (QyHKIUM 10 (Hopmyie.
I'padux ¢pynkuuu. [Ipsmas nponopuroHaIBLHOCTH U ee rpaduk. JInHeiHas GyHKuus U ee rpaduk.
OcHOBHas meJNb - 03HAKOMHTH YYAIIUXCS C BAKHEHITUME (DYHKIIMOHATHHBIMHU TIOHSATHSIMH H C
rpaduKaMH MPsIMOM MPOMOPIMOHAIBHOCTH M IMHEHHON (DYHKIIMU OOILEero BU/A.



JlaHHas Tema SBJISIETCS HAYaJIbHBIM ITAllOM B CHCTEMATHUYECKOW (PYHKIIMOHAIBHON MOJTrOTOBKE
yyYamuxcs. 371ecCh BBOAATCA TaKUe MOHATUS, KakK (YyHKIUS, apryMeHT, o0JacTh OmpereseHHs
¢byskumu, rpadpuk GyHkiun. OyHKIMS TPAKTYeTCsl KaK 3aBUCUMOCTh OJTHOW IEPEMEHHOW OT JAPYToii.
VYyamuecss MOIy4aloT TEpBOE NpPEACTaBICHHE O crocobax 3amaHust (QyHKUMU. B mgaHHOi Teme
HauuMHaeTcs pabora Mo (OPMHPOBAHUIO y YYAIIMXCS YMEHUH HAaXOMUTh MO (opMmysie 3HauCHHE
(GYHKIMHU 110 U3BECTHOMY 3HAUEHHUIO apryMEHTa, BBIMOJHATH Ty )K€ 3a/1ady 0 TpaduKy U peuarb 1mo
rpaduky oOpaTHYIO 3a/1a4y.

@OyHKIMOHAIBHBIE MIOHATHS MOJIyYalOT CBOI0 KOHKPETH3AIMIO PU U3yYCHUH JTUHEHHOU (PYHKIIUH
M €¢ YaCTHOTO BHJIA — MPSIMOI MPONOPIHMOHAIBLHOCTH. YMEHHUSI CTPOUTh U YUTATh TPAPUKU ITHX
(GYHKIMH MIMPOKO UCTIONB3YIOTCS KaK B CAMOM Kypce aireOphl, Tak U B Kypcax T€OMETpHH U (PU3HKH.
Ydaniuecs: TOJDKHBI TOHUMATh, KaK BIMSCT 3HAK KOX(PPUIIMEHTA HA PACIIOIIOKEHHE B KOOPIMHATHOM
wiockoctu rpadpuka ¢ynkumu y = kx, rme k#0, xak 3aBucutr or 3HaueHuwit K u b B3ammHOe
pacnosioxxenue rpadukoB 1Byx GyHkuuii Bugay = kx +b

®opmupoBaHue BceX (PYHKIMOHAIBHBIX TMOHSATHA M BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a
TaKXKe HM3yYCHHE KOHKPETHBIX (DYHKIMIA COMPOBOXIAIOTCS PACCMOTPEHHUEM MPHUMEPOB PEabHBIX
3aBUCUMOCTEH MEXIy BEIMYMHAMH, YTO CIOCOOCTBYET YCWJICHHIO MPUKIIAJHOW HANpPaBICHHOCTH
Kypca aJreopsl.

3. CreneHb ¢ HATYPAJbHBIM NOKAa3aTeJIeM

CTeneHb ¢ HATypalIbHBIM MOKa3aTeNeM U ee cBoiicTBa. OnHouneH. PyHKIMH y = X%, ¥ = X° M UX
rpaukH.

OcHOBHasi 1eJib — BBIPA0OTaTh YMEHHUE BBINOJHATh JCHCTBUS HAJ CTCICHSAMH C
HATYypaJbHBIMH ITOKA3aTEIISIMU.

B nmaHHOW Teme maeTcs omnpeielieHHEe CTENCHM C HaTypallbHbIM IOKasaTeleM. B kypce
MaTeMaTHKH 6 Kilacca ydJaluecss YK€ BCTPEHAIHNCh C IMpUMepaMH BO3BEACHUS YHMCEN B CTENECHb. B
CBSI3W C BBIYHMCIICHUEM 3HAYEHWH CTENCHM B 7 KIAcCe JaeTcsl NPEACTaBICHUE O HAXOXKICHUU
3HAQYECHMM CTENEHU C MOMOUIBIO KaJIbKyJIsATOpa. PaccmaTpuBaloTCs CBOMCTBA CTEIIEHU C HATyPAJIbHBIM
nokaszareneM. Ha npumepe mokaszarenncra coicts a™ e a"=am ™ aM:a"=a™" rgem >n, (aM)" =
a™, (ab)" = a"b" ywammecs BHEpBBIE 3HAKOMATCS C JIOKA3aTeIbCTBAMH, IPOBOJUMBIMH Ha
anreOpandeckoM MaTepualie. YKa3aHHbIE CBOMCTBA CTENEHU C HAaTypaJbHBIM IOKa3aTelleM HaXOoJsAT
MPUMEHEHHE TIPH YMHOKEHUH OJTHOYWJICHOB M BO3BEICHUH OJIHOWICHOB B CTENeHb. [Ipn Haxox1eHNH
3HA4eHUH BBIPAXKEHUH, COJEpXkAlUX CTENeHH, 0co00e BHUMAHUE CielyeT OOpaTHTh Ha HOPSI0K
JEWCTBUU.

Paccmotpenue ¢yHkmuii y = X%, y = X° 103BOISeT MPOAOKMTH PaGoTy Mo (hOpPMHPOBAHHUIO
YMEHHH CTPOUTh M 4WTaTh Tpadukd QyHKOuH. BaxxHO 00paTUTh BHUMAaHHWE YydYalluxcs Ha
0coOeHHOCTH Tpaduka GyHKIMH y = X . rpaduk HPOXOAUT uepe3 Haualo KOOpAMHAT, ock Oy
SIBIISIETCS €T0 OChI0 CHMMETPHUH, TpadUK pacoioKeH B BEPXHEH MOTYTIOCKOCTH.

VMenue cTpouTh rpaduku GpyHKIuH y = x% 1y = X° HCTIONb3yeTcs T 03HAKOMJICHHUS YUaIuXCS C
rpadUUecKuM CIIocoOOM pEeIIeHUsT YpaBHEHUH.

4. MHoOro4JeHsbl

MuorouneH. CrokeHue, BEIMUTaHHE U YMHO)KEHHE MHOTOWICHOB. Pa3ioskeHre MHOTOWIEHOB Ha
MHOXHTEJIH.

OcHOBHas 1menb — BBIPAOOTaTH YMEHHE BBHINONHATH CJIOXEHHE, BHIYUTAHWE, YMHOXKEHHE
MHOT'OYJICHOB U Pa30okKeHHE MHOTOUJICHOB HA MHOHUTEJIH.

Jannas Tema wurpaer (QyHIaMEHTAJIbHYIO pOJb B (OPMUPOBAHUU YMEHHS BBINOIHSITDH
TOKIECTBEHHBIE MpeoOpa3oBaHusl anredpandeckux BbipaxkeHuid. Dopmupyemsie 37ech (HOpMalbHO-
OTIEpPAaTUBHBIC YMEHHUS SIBIISTIOTCS OTIOPHBIMH TIPU W3YyYEHUH JCUCTBUHA C PAllMOHAIBHBIMH JPOOSMH,
KOPHSIMH, CTEIICHSAMH C pallMOHAJIbHBIMU ITOKa3aTeIIMHU.

W3ydeHne TeMbl HAUWHACTCS C BBEACHHUS MOHATHII MHOTOWICHA, CTAHAAPTHOTO BUIa MHOTOYJICHA,
crernieHM MHorowieHa. OCHOBHOE MECTO B O3TOW TeMe 3aHUMAlOT aJTOPUTMBI JIEHCTBHHA ¢
MHOTOYJIEHAMH - CJIOKCHUE, BRIYUTAHUE ¥ YMHOXXCHHE. YUalIuecs: JOJDKHBI IOHUMAaTh, YTO CYMMY,
Pa3HOCTh, MPOU3BE/ICHHE MHOTOWIEHOB BCETJa MOXHO MPEJCTaBUTh B BHUJE MHOrouieHa. JlelcTBus
CIIO’)KEHUSI, BBIYMTAHUS W YMHOXXCHHS MHOTOWICHOB BBICTYNAIOT KAaK COCTABHOH KOMIIOHEHT B
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3aJJaHUAX Ha TmpeoOpa3oBaHMs LeNbIX BblpakeHU. IlosToMy HerenecooOpa3HO NEpeXoauTh K
KOMOWHUPOBaHHBIM 3a/IaHUSM IMPEXkKE, YeM YCBOCHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOC BHMMaHHE B JTOM TEME YACIAETCSA Pa3I0KEHUI0 MHOTOWIEHOB Ha MHOMKHTEIH C
MOMOIIBI0  BBIHECEHUS 3a CKOOKM OOIIEro MHOXHTEIS M C [OMOINBI0 TPYHIIHPOBKH.
CootBeTcTBYIOIIKE IPe0OPa30BaHUs HAXOJAT IIMPOKOE NMPUMEHEHNE Kak B Kypce 7 Kiacca, Tak U B
MOCTEeIYIOIUX KypcaxX, 0cOOEHHO B ICHCTBUSX C pAllMOHAIBHBIMU IPOOSMHU.

B nanHOM Teme ydamiyecs BCTPEYalOTCSd € IPHUMEpPaMHM HCIIOJIB30BAHMS PAcCMATPUBAEMBIX
npeoOpa3oBaHUil MPU PELICHUH Pa3HOOOpa3HBIX 33/1a4, B YACTHOCTU IPU PEUICHUU ypaBHEHUU. DTO
MIO3BOJISIET B XOJA€ M3Y4YEHUS TeMbl IMPOAOKUTH PAabOTy MO (HOPMUPOBAHMIO YMEHHUS pellaTh
YpaBHEHHUs, a TaKKe pellaTh 3aJayd METOAOM COCTABJICHMS YypaBHEHUW. B 4ucino ynpakHeHuH
BKJIIOYAIOTCS HECJIOXKHBIE 3aJJaHMsI Ha JOKA3aTEJIbCTBO TOXKIECTBA.

5. ®opmyJibl COKpANIEHHOT0 YMHOKEHHS

®opmynesl (a £ b)? = a? + 2ab + b2, (a £ b)® = a%+ 3a?b + 3ab? + b3, (a = b) (a? £ ab + b?) = a3 £ bd.
[Tpumenenue hopMys COKPALIEHHOTO YMHOKEHUS B IPEOOPa30BaHUAX BBIPAKEHUH.

OcHOBHas 1eJab — BBHIPA0OTATh YMEHUE MPHUMEHATH (HOPMYJIIBI COKPALICHHOTO YMHO)KCHUS B
peoOpa3oBaHUAX LENbIX BBIPAKEHUH B MHOTOWICHBI M B Pa3JI0KEHUH MHOTOWIEHOB Ha MHOXKHTEIH.

B nmannO#l Teme mpomoinkaercss paboTa 1Mo (OPMHPOBAHUIO y YYALIMXCS YMEHHS BBIIOIHSTH
TOKIECTBEHHbIE IpeoOpa3oBaHMs LENbIX BblpaxkeHUH. OCHOBHOE BHHMMAaHHE B TeMe YIeseTcs
dopmynam (a - b) (a + b) = a% - b2, (a £ b)? = a? ++ 2ab + b% Yuammecs T0MKHBI 3HATH 3TH HOPMYIIBI B
COOTBETCTBYIOIIME CJIOBECHBIE (DOPMYIHPOBKH, YMETh MPUMEHATh WX KaK «CJeBa HAINPaBO», TaK U
«CIIpaBa HAJIEBOY.

Hapsiy ¢ ykasaHHBIME paccMaTpHBaroTcs Taxoke gopmyist (a £ b)® = a3 = 3a% + 3ab? £ b?, 2 + b®
= (a + b) (a® + ab + b?). Oxnako oHM HAXOAAT MeHbIIEEe NPUMEHEHHE B Kypce, IOITOMY He CIedyeT
U3JIUIIHE YBJIEKAThCS BHIIIOJIHEHUEM YIIPa)KHEHUH Ha UX UCIOJIb30BaHUE.

B 3akirounTenbHON YyacTH TeMbl paCCMaTPUBAETCS IPUMEHEHHUE Pa3IMYHbIX IPUEMOB Pa3I0KEeHUs
MHOTOYJICHOB Ha MHOXHTENM, a TaKXe HCIOJb30BaHUE MPEoOpa3OBaHUN LEIBIX BBIPAXKEHUH IS
peleHHs IIMPOKOIo Kpyra 3ajau.

6. CucreMbl JIMHEHHbIX YPaBHeHHUI

Cuctema ypaBHeHUH. PelrieHre cucteMsl IBYX JIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMH U €TI0
reoMeTpuyeckas HMHTepIperanus. PelieHne TEeKCTOBBIX 3a/lad METOJOM COCTaBJIEHMUSI CUCTEM
YPaBHEHHUH.

OcHOBHAas 1€Jb - O3HAKOMHTbH YUAIIUXCS CO CIOCOOOM pEIIeHHs CUCTEM JIMHEHHBIX YpaBHEHUM
C IBYMs NEpEMEHHBIMM, BBIPAOOTaTh YMEHHE pellaTh CUCTEMbl YPAaBHEHHH U MPHUMEHATh UX HpPU
pEILIeHNN TEKCTOBBIX 3a/1a4.

N3ydyeHune cucreM ypaBHEHMM pacmpenensiercs Mexay Kypcamu 7 m 9 kiaccoB. B 7 kiacce
BBOJIUTCS TIOHSATHE CHCTEMBI M pPACCMATPHUBAIOTCSI CHCTEMBI JINHEHHBIX YPaBHEHHIA.

W3noxeHne HaUMHAETCS C BBEJCHHS MOHATUS «JIMHEWHOE ypaBHEHME C JIByMsl ITepeMeHHbIMU». B
CUCTEMY YIPa)KHEHUH BKJIIOYAIOTCSI HECJIOXKHBIE 3a/1aHUs Ha PellleHUe JTUHEHHBIX ypaBHEHUN C ABYMS
NEPEMEHHBIMH B EJIBIX YUCIIAX.

dopmupyercst yMeHHe CTPOUTh Ipaduk ypaBHeHus a + by = ¢, rae a # 0 wim b # 0, npu pa3nuaHbIx
3HaYeHMsX a, b, c. BBenenue rpadudecknx o6pa3oB qaeT BO3MOXKHOCTD HAMIISHO MCCIIEIOBATH BOIPOC
0 YMCJIe PeIICHUH CUCTEMBI ABYX JTMHEWHBIX YPAaBHEHUI ¢ ABYMS IIEPEMEHHBIMU.

OcHOBHOE MECTO B JAaHHOM TeMe 3aHMMaeT H3y4YeHHE AalTOPUTMOB pEUIeHHs] CUCTEM JBYX
JMHEWHBIX YpaBHEHUH C JByMs MEPEMEHHBIMH CHOCOOOM MOJICTAHOBKUM M CHOCOOOM CIIOXKEHUS.
BBenenune cuctem no3BojsieT 3HAUUTEIBHO PACIIMPUTh KPYT TEKCTOBBIX 33/]a4, PEIIaeMbIX C TTIOMOIIbIO
anmapara anreopsl. [IpuMeHeHne cucTeM ynpoIaeT Mpolecc NepeBosa JaHHbBIX 33Jauyd ¢ OOBIYHOTO
SI3bIKA Ha SI3BIK yPaBHEHUH.

7.11oBTOpEHHE



COJAEPKAHUE YYEBHOI'O INPEIMETA 8k

I'nasa 1. Paunonanbublie 1poou (24 yaca)

PanmonaneHass npoO6s. OCHOBHOE CBOKMCTBO JpoOu, cokparieHue apoOeit. ToxmaecTBeHHBIC
npeoOpa3oBaHus pallMOHAIBHBIX BhIpaKeHU. DyHKIMS y = U €€ rpaduk.

geﬂbi BLIpa6OTaTb YMCHUC BBITOJHATb TOKACCTBCHHBIC Hp€O6paSOBaHI/ISI panuoOHaJIbHBIX BLIpa)KeHI/If/’I.

Tak Kak JCHCTBUSA C pAlMOHAIBHBIMU JIPOOSIMU CYIIECTBEHHBIM OOpa3oM OIHMPAIOTCS Ha
JICUCTBHS C MHOTOWICHAMH, TO B Hadajge TEMbl HEOOXOAWMO IOBTOPHUTH C OOYYAFOIHMMHUCS
peoOpa3OBaHUS 1ETBIX BRIPAKESHUH.

['maBHOE MecTO B JaHHOM TeMe 3aHUMAIOT aJTOPUTMBI JEHCTBUH C ApoOsSMH. Yyamuecs
JOJDKHBl TIOHUMaTh, 4YTO CYMMY, Pa3HOCTb, INpPOM3BEJIEHHE M YacTHOEe ApoOedl Bcerza MOXKHO
IpencTaBuTh B Buje Apoodu. IlpuoOperaemble B JaHHONH TeME€ YMEHHS BBIIOJHATH CIOXKEHUE,
BbIUUTAHHUE, YMHOXEHHME U JIeJICHUE ApOOEH SBIIAIOTCS ONOPHBIMU B IpeoOpa3oBaHUSAX APOOHBIX
BelpakeHuil. [losTomy uMm ciexnyer ynenuth ocoboe BHMMaHMe. HemenecooOpa3HO HEpexoguTh K
KOMOHMHHUPOBaHHBIM 33/IaHUSIM Ha BCE JEMCTBUSA C APOOSMH Mpex[e, yeM OyIyT YCBOEHbl OCHOBHbBIE
ATOPUTMBL. 3aJaHUS HA BCE JEHCTBUS C JAPOOSIMH HE JOJDKHBI OBITh W3JIHUINHE TPOMO3IKHMHU M
TPYZLOEMKHUMH.

[Ipy HaxoXIeHUU 3HAYeHUN JApoOel narTcs 3aJaHusd HAa BBIYUCIEHUS C IOMOILBIO
KaIbKyJIsITOpa. B naHHONH Teme pacIIMpsIOTCS CBEACHHS O CTaTUCTUYECKMX XapaKTEpPUCTHUKAaX.
BBoautcs noHATHE CpeaHEr0 rapMOHUYECKOIO PsAJa MOJI0KUTEIIBHBIX YHACEI.

o K
W3ydeHne TeMbl 3aBEpIIAECTCS] pACCMOTPEHHEM CBOMCTB TpaduKa PyHKIUU Y =— .
X

I'maBa 2. KBaapatnbie kopHu (21 yacoB)

[Tonsatne 00 wuppauuMoHaidbHBIX uyHciaax. OOmMe cBeIeHHs O JEHCTBUTENBHBIX YHCIAX.
KBanpatuslii kopeHb. [loHSATHE O HaxOXAEHUM NPUOIMKEHHOTO 3HAYEHMsI KBAJpPAaTHOTO KOPHS.
CpoiicTBa KkBajgpaTHBIX KopHeH. IIpeoOpa3oBaHus BBIpak€HH, cOAEpKalllX KBaJpaTHbIE KOPHHU.

dynxims y = Jx eé cBoiicTBa u rpaduk.

[lenp: cucTeMaTU3UpPOBATh CBEIACHHS O pAlUMOHANBHBIX YHCIaX M JaTh IpeAcTaBiIeHHE 00
UppalMoHABbHBIX YHMCIIaX, PACIIMPUB TEM CAMbIM MOHSATHE O YMCIe; BHIpabOTaTh YMEHHUE BBIMOIHAThH
peoOpa30BaHus BEIPAKEHUH, CoiepKaIUX KBAJAPaTHbIE KOPHHU.

B nanHOI Teme yuamuecs Noay4yaroT Ha4aJbHOE IIPEICTaBICHUE O MOHATHH AEUCTBUTEIBHOIO YUCIIA.
C aToil 1enp0 0000IIAI0TCS W3BECTHBIE O0YUYAIOIIMMCS CBEACHHUS O PAIlMOHAIBHBIX uuciax. s
BBEJICHUS NOHATHS UPPALMOHAIBLHOIO YMCIIA UCIOIb3YETCSI MHTYUTUBHOE IIPEJICTABIEHUE O TOM, YTO
KXl OTPE30K MMEET UIMHY M IMOTOMY KaXKJOM TOYKE KOOPAMHATHOW MNPSIMOU COOTBETCTBYET
HeKoTopoe yrcio. [loka3piBaeTcs, 4TO CYIIECTBYIOT TOUKH, HE HMEIOIINE PAI[MOHAIBHBIX a0CIHCC.

HpI/I BBCACHHUU IIOHATHA KOPHSA IMOJIC3HO O3HAKOMHUTH o6yqa101u1/1xcsl C HaxO0XJICHHCM KOpHeﬁ C
IMIOMOIIIBIO KAJIBKYJIATOpPA. OcCHOBHOE BHUMAaHHE YACTACTCA IMMOHATHUIO apH(i)MeTI/I‘—IeCKOFO KBaaApaTHOro
KOpHA U CBOICTBaM apI/I(bMCTI/IquKI/IX KBaApPAaTHBIX KOpHeﬁ. I[OI(EBBIB&IOTCH TCOPECMbI O KOpPHC U3
MPOU3BCACHUA U ,Z[p06I/I, a TakKXC TOXIACCTBO Vaz = |a| , KOTOPBIC MOJYYarOT HNPHUMCHCHUC B

npeo6pa303aHI/Is[X BBIpa}KeHHﬁ, COACPpKAIMX KBAAPATHBIC KOPHH. CHGI_[I/IaJ'II)HOe BHUMAHUC YIACIIACTCA

a a
OCBOOOXKICHUIO OT HUPPAIMOHAIILHOCTH B 3HAMEHaTelle NpoOW B BBIPAKCHUSIX BHJIA — ,——— .
NN
YMmeHnue npeodpazoBbIBaTh BRIPAKESHHUSI, COACPKAIINE KOPHH, YACTO UCIIOJIb3YETCSl KaK B CaMOM Kypce
anreOpsl, TaK U B Kypcax T€OMETPHH, aJireOpbl M Havall aHAIH3a.



[Ipomomkaercst pabora 1O  pa3BUTHIO  (DYHKIIMOHAIBHBIX  TMPEJACTAaBICHUN  00yYaromuxcs.
PaccmarpuBatorcs dyHKImusS y= +x , eé cBoiicTBa M rpaduk. IIpum m3yuennmn ¢GyHKImm y= x ,
MTOKA3bIBAETCS €€ B3aMMOCBS3b C PYHKIHEH y = x%, rae x > 0.

I'naBa 3. KBaapatHble ypaBHeHnus (22 4aca)

KBagpaTHoe ypaBHeHue. Popmylia KOpHEW KBAaApPaTHOIO ypaBHEHUS. PenieHrne panuoHaabHbIX
ypaBHeHul. PemeHune 3amad, OPUBOAAIIMX K KBAaJApPaTHbIM YPAaBHEHHUSIM U IPOCTEUIIUM
palMOHAIBHBIM YPAaBHEHHUSIM.

[{enb: BEIpabOTaTh YMEHHUS pelllaTh KBaJIpaTHbIE YPaBHEHUS U MPOCTEHINE palliOHATIbHBIE YPABHEHUS
Y IPUMEHSATDH UX K PEIICHUIO 3a]1a4.

B Havane TeMbl NPUBOAATCS IPUMEPHI PELICHUSI HEMOJIHBIX KBAJPaTHBIX YpaBHEHHUI. DTOT Marepual
cucreMarusupyercs. PaccMaTpuBaroTCsl aJrOpUTMBbl PEIIEHUS HENOIHBIX KBaJApPAaTHBIX YPaBHEHUN
Pa3IMYHOTO BUAA.

OCHOBHOE BHMMAHHE ClelyeT yAeduTh PEelleHHIo ypaBHeHmi Buma ax’ + bx + ¢ = 0, rne a= 0, ¢
UCIoNib30BaHueM (opMyIbl KopHei. B maHHO# Teme ywamuecs 3HakoMmsiTcs ¢ Gopmynamu Buera,
BBIPOKAIOUIMMH CBSI3b MEXJIy KOPHSMH KBaJpPaTHOTO ypaBHEHHsS M ero KoddduumeHtamu. OHU
UCTIOJNIB3YIOTCS B TAIBHEHIIIEM TIPH JI0Ka3aTeIbCTBE TEOPEMBI O PAa3JIOKEHUU KBAJPATHOTO TPEX4JICHA
Ha JIMHEHHBIE MHOKHUTEIIH.

y‘laH_II/ICCH OBJIaJACBAIOT CcrocoooM PCUICHUA ,I[pO6HBIX palulnOHaJIbHBIX ypaBHeHHﬁ, KOTOpHﬁ COCTOUT B
TOM, YTO PCHICHUC TAKUX ypaBHeHI/If/'I CBOAUTCA K PCIICHHUIO COOTBCTCTBYIOIIUX ILICJIBIX ypaBHeHI/Iﬁ C
MMocJICAYIOIUM HCKIIFOYCHUEM ITIOCTOPOHHUX KOpHeﬁ.

HSy‘{eHI/IC ﬂaHHOﬁ TEMBbI IO3BOJIACT CYHICCTBCHHO PACIOIHUPUTH alllrapar ypaBHeHHﬁ, HCIIOJIb3yCMBbIX
AJIg pCIICHUA TCKCTOBBIX 3a7a4y.

I'naBa 4. HepaBenctBa (17 yacoB)

UucioBble HEpaBEHCTBA M WX CBOWCTBA. IloWIeHHOE CIIOKEHUME M YMHOXKCHHE YHUCIOBBIX
HepaBeHCTB. [lorpenHocTs U TOUHOCTh NpUOIMKeHus. JInHeliHble HepaBeHCTBA ¢ OJHON NepEeMEHHON
U UX CUCTEMBI.

[{enb: 03HAKOMUTH OOYYAIOMIMXCS C MPUMEHEHWEM HEPABEHCTB JJISl OIEHKU 3HAYCHUN BBIPAKCHUIA,
BBIPabOTaTh yMEHUE PeIIaTh JTUHEWHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOMN U UX CHCTEMBI.

CBolicTBa YMCIOBBIX HEPABEHCTB COCTABJISIIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pEIIEHUE JIMHEWHBIX
HEPABEHCTB C OJHON INEepeMeHHOU. Teopembl O MOWIEHHOM CJIOXEHHHM U YMHOXXCHUU HEPABEHCTB
HaxoJAT PUMEHEHNE MPHU BBIITOIHEHUHU IIPOCTEUINNX YIIPAKHEHUH HA OLIEHKY BBIPAKEHUH 110 METOLY
rpanui. Bogsarcs nonatus abconmotHON [1orpemHOCTH U TOYHOCTH MPUOIMKEHUS, OTHOCUTEIbHOMN
MTOTPEIHOCTH.

VYMmenus OpOBOAUTE ACAYKTHUBHBIC PACCYXKICHUA IOJYHAOT PA3BUTHC KaK IIPU OOKaA3aTCIbCTBAX
YKa3aHHBIX TEOPEM, TaK U ITPHU BBIITOJJHCHHUHN ynpamHeHHﬁ Ha J0Ka3aTCJIbCTBA HCPABCHCTB.

B cBsi3M ¢ pemieHueM JUMHEWHBIX HEPABEHCTB C OJAHOM NMEPEMEHHOW JAE€TCS MOHSATHE O YUCIOBBIX
MPOMEXKYTKAaX, BBOJAATCS COOTBETCTBYIOIIME Ha3BaHHS M 00O03HaueHUs. PaccMOTpeHHIo cucreM
HEPaBEHCTB C OJHOW TIEPEMEHHOM TMPEIIIECTBYeT O3HAKOMJIEHHE OOYYaromIuXcsi C TOHITHSIMHU
nepeceyeHuss 1 00beTUHEHHS] MHOXKECTB.

[Ipn pemieHHH HEPABEHCTB HCIOJB3YIOTCS CBOMCTBA PaBHOCHIBHBIX HEPAaBEHCTB, KOTOPHIC
Pa3bACHAIOTCA Ha KOHKPETHBIX HpuMepax. Ocoboe BHMMaHUE clieAyeT YIEIUTh OTpabOTKE yMEHHUS
pemiaTh MpocTeiine HepaBeHCTBa BHIa aX > b, ax < b, OCTAHOBUBIIUCH CHEIHAILHO HA CIy4ae, Koraa
a<0.



B 370l TemMe paccMmarpuBaeTcs TakKe PEIICHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJHOM
HepeMeHHOﬁ, B HaCTHOCTHU TAKUX, KOTOPBIC 3allMCAHbI B BUAC I[BOﬁHBIX HCPAaBCHCTB.

I'naBa 5. CreneHb ¢ 1ejIbIM NOKa3aTeeM. JjieMeHThI cTaTucTUKHU (11 yacoB)

CreneHb C IEJbIM TOKa3aTeaeM M ee cBoMcTBa. CraHjgapTHbIM Buj uucia. HavanbHbie
CBEJICHHUSI 00 OpraHM3alMH CTATUCTHYECKHX HuccienoBanuii. COOp M TpyNIUpPOBKA CTATUCTHYCCKHX
naHHbIX. HarnmsaHoe nmpeacraBieHne cTaTuCTHYECKOW nHpopManuu. KpyroBeie 1uarpaMmsl, MMOJIUTOH,
TUCTOTpamMMa.

[{enb: BBIpabOTAaTh YMEHUE MPUMEHSITH CBOMCTBA CTEIEHU C IIETBIM MOKA3aTelieM B BBIUYUCICHUSX U
npeoOpa3oBaHUAX, CQOPMHUPOBATH HayajbHbIEe MPEACTaBICHUS O cOOpe U TPyNIHPOBKE
CTATUCTUYECKUX JAHHBIX, X HAIJISIIHOW UHTEPIPETALINH.

B s10i1 Teme hopMynupyroTcs CBOHCTBA CTENCHHU C LIEBIM MTOKa3aresreM. MeTo1 10Ka3aTenbCTBa ITHX
CBOWCTB TOKAa3bIBACTCA HA MPUMEpPE YMHOXXEHHS CTENEHEW C OJMHAKOBBHIMH OCHOBaHHSAMH. JlaeTcs
TIOHSITHE O 3aIMCH YKCia B CTaHAapTHOM BHJE. [IpuBOsTCS MpUMEphI CTIOIB30BAaHHS TaKOH 3aIluCH B
¢bu3nKe, TEXHUKE U APYTHX O0JIACTSIX 3HAHHA.

VYyamuecs Moixy4aroT HaYaJIbHBIC MPEACTaBICHUS 00 OpraHU3allii CTATUCTHYCCKHX HCCIICIOBAHUM.
OHH 3HAKOMSITCS C MOHATHSMHU T'eHepadbHOW M BHIOOPOUYHON COBOKYMHOCTH. [IpuBOISATCS mpumepbl
MPEJICTABICHHUS] CTATUCTHYECKUX JAHHBIX B BHUAC TaOJMI[ YaCTOT W OTHOCHTEIHHBIX YaCTOT.
OOyyaromuMcs MpeuIaraloTcsl 3a/1aHus Ha HaXOKJIEHUE M0 TaOJMIle YacTOT TaKMX CTaTUCTHUYECKHX
XapaKTepUCTHK, KaK cpeiHee apupmMeTndeckoe, Mojia, pasmMax. PaccmarpuBaercst BOpoc 0 HarJISIHON
UHTEpIpETAlMA CTaTUCTHUYECKON wuH(opmanmu. M3BecTHble 00y4aromMMcs CIOCOOBI HATJISHOTO
MPEJICTABICHHUSI CTATUCTHYECKUX JIAHHBIX C TIOMOINBIO CTOJIOYATBIX W KPYTOBBIX JHArpaMm
pacIIMPSIOTCS 3a CUET BBECHUS TAKUX MOHATHH, KaK MOJIUIOH U THCTOrpaMmMa.

IoBTOpenue ( 7 yacoB)

[lenn: [ToBTOpenue, 0000IIEHNE U CUCTEMATH3alMsl 3HAHUM, YMEHUI 1 HAaBBIKOB 3a Kypc anreopsl 8
KJjlacca

COJAEPKAHUE YYEBHOI'O IPEIMETA 9 ka
I'nasa 1. CBoiicTBa ¢pynxuuii. KBagparnunasi pynkuusi (26 4acon)
@Oynkuusa. CpoiictBa QyHkuuil. Kagpathblii TpexuieH. Pa3snoxkeHune KBaJpaTHOrO TpexwieHa Ha
MHOkHuTenH. DyHKIN y = ax’+ bx + ¢, eé cBoiicTBa n rpaduk. HepaBeHCTBa BTOPO¥ CTENEHN ¢ OIHOI
IIepeMEHHON. MeTo1 HHTEPBAJIOB.

Heab: pacmmuputh CBEAEHUS O CBOWCTBAaX (QYHKUUN, 03HAKOMUTH YYaIlIUXCSl CO CBOMCTBAMU U
rpaduKoM KBaApaTUHOH GyHKIMH, chOPMHUPOBATH YMEHHE PElllaTh HEpPaBEeHCTBA BUAA ax’+ bx + ¢>0
ax?+ bx + ¢<0, roe a=0.

B Hauvane Tembl cHucTeMaTH3MpYIOTCS cCBeleHUs O ¢yHKuusax. [loBTOpstoTCS OCHOBHBIE
MOHATHS: (QYHKIMSI, aprymMeHT, oOjacTb omnpeneneHus ¢(yHkuuu, rpapuk. JlaroTcss MOHATHS O
BO3PAaCTaHUM M YOBbIBaHUU (DYHKIMH, MPOMEXKYTKaX 3HAKOIOCTOSIHCTBA, TEM CaMbIM co3/aeTcs Oas3a
JUIS YCBOEHHMSI CBOICTBa KBaJpaTUYHOM M CTeNeHHOM (yHKUMH, a Takke Uid JajbHeiIero
yriryoneHus QyHKIIMOHATBHBIX MPEJICTaBICHUH IPY U3yUeHHH Kypca aareOphl U Havall aHaIu3a.

[ToArOTOBUTENBHBIM IIarOM K M3yYEHHUIO CBOICTBa KBaJpaTUYHOW (DYHKLUU SBISETCS, TAaKKe
paccMOTpPEHHE BOIIPOCa O KBAJPATHOM TPEXUJIEHE M €r0 KOPHSX, BBIACICHUU KBajpaTa JByWIEHa U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3I0’KEHUHU KBAJPaTHOTO TPEXUIeHa Ha MHOXKHUTEIIH.

N3yuenune KBagpaTUUYHONW (YHKIIMHM HAYMHAETCS C pacCCMOTpeHUs (PyHKIUHN y=ax“, e€ CBOMCTB
u ocoOeHHOCTel rpaduKka, a TakkKe APYTUX YACTHBIX BHUIOB KBaJAPAaTHUHOM (YHKUMU — (QYHKIUH
y=ax?+n, y=a(x-m)?. DTH cBeJeHHUs MCIONB3YIOTCSA MPU U3yUYEHHH CBOMCTBA KBAAPATUUYHOH (yHKIHH
obmiero Bua. BaxxHo, 9TOOBI yUamimecs HOHANH, 9To rpaduk QYHKIMHE y = ax’+ bx + ¢ MoxkeT 6BITh
nonydeH u3 rpaduka (GYHKIMH y = ax°C MOMOIIBIO JBYX MApauIelbHBIX —I1epeHOCOB. IIpHEMBI
noctpoeHns rpaduka GyHKIMH y = ax’+ DX + ¢ oTpabaTHIBAIOTCS Ha KOHKPETHHIX mpuMepax. IIpu
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3TOM 0c000€ BHUMaHHUE cJeayeT YAEeTuTh (OPMUPOBAHUIO Yy YYallUXCsl YMEHHUS YKa3bIBaTh
KOOpPJIMHATHI BEPIIMHBI IapadoIIbl, €€ 0Cb CHMMETPHH, HAalIPaBIICHUE BETBEH mapaboIIbl.

[Tpu u3yuyeHHH 5TOW TeMbl JalibHEWIee pa3BUTHE MOJIy4YaeT YMEHUE HAaXOIUTh MO rpaduky
MPOMEXYTKH BO3pacTaHusi W yObIBaHWS (DYHKIMH, a TaKKe MPOMEKYTKH, B KOTOPBIX (YHKIUS
COXpPAaHSET 3HaK.

dopMupoBaHIEe yMEHHI peliaTh HEpaBEeHCTBA BUAA ax>+ bx + ¢>0 ax?+ bx + ¢<0, rme a=0,
OCYIIECTBIISIETCSl C ONMOPON Ha CBeACHHs O rpaduke KBaApaTUUYHON (PyHKLIMU (HalpaBieHHUE BETBEH
napaboJIbl €e PacHoI0XKEeHHE OTHOCUTENIbHO ocu OX).

VYyamuecs: 3HAKOMSITCS C METOJJOM UHTEPBAJIOB, C TOMOIIbIO KOTOPOTO PEIIAIOTCS HECTIOKHBIE
panroHaIbHbIE HEPABEHCTBA.

Vuaruecss 3HaKOMATCST CO CBOMCTBAMU CTENEHHOW (DyHKIMU y=Xx"NIpU YETHOM M HEYETHOM
HAaTypaJpbHOM IIOKa3arenae N.. BBOAMTCS  NOHATHE KOpPHS N-OM CTENEHH. Ydyauumecs AOJIKHBI
IIOHMMATH CMBICI 3armuceil Buma ¥/—27 , 4/81. OHu NOTy4aoT IPeCTaBICHNE O HAXOKICHHHU 3HAYCHHIA
KOPHSI C OMOIIBIO KaJbKYJIATOPA, IPUYEM BBIPAOOTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTcs.
I'naBa 2. YpaBHeHHUs M HEPABEHCTBA ¢ 0/IHON MepeMenHoii (14 yacoB)

Ilenble ypaBHeHUs. YpaBHEHHE C JIByMs IEpeMEHHbIMU U ero rpaduk. Cucrembl ypaBHEHUH
BTOpOM CTeneHu. Pelenne 3a1a4 ¢ TOMOIIbIO CUCTEM YPAaBHEHU BTOPOM CTEIICHHU.

Hesb: cucreMaTu3npoBaTh U 00OOLIUTH CBEJECHUS O PELICHUU LEJbIX C OJHOW MEepEeMEeHHOH,
BripaboTtats ymeHue pemaTh MPOCTEHINNE CHUCTEMBI, COAEpIKAIINe ypaBHEHHE BTOPOW CTENEHH C
IBYMsl NIEPEMEHHBIMH, U TEKCTOBbIE 3a/layd C IOMOIIBIO COCTABJICHMS TAaKUX CHCTEM; BbIpabOTaTh
YMEHHE peuiaTb IPOCTEHINNE CHUCTEMBI, COJEp Kalllhe YPaBHEHHE BTOPOM CTENEHU C JBYyMS
IIEPEMEHHBIMH, U TEKCTOBBIE 3a7]a4 C [IOMOILBIO COCTABJICHUS TAKUX CHCTEM.

B 1ol Teme 3aBepmiaeTCs M3y4EHHME pAlMOHAIBHBIX YPAaBHEHMM C OJHOW IlepeMeHHOU. B
CBSI3U C 3TUM IIPOBOJUTCSI HEKOTOpoe 00001IeHre U yrityOiaeHne cBeieHuil o0 ypaBHeHUsAX. BBoasaTces
IIOHATUS LEJOr0 PALMOHAIBHOIO YPAaBHEHMS M €0 CTENECHH. Y4Yalluecs 3HAKOMATCS C peUIeHUEM
YPaBHEHUI TPETbEW CTENEHUW U YETBEPTOM CTENEHM C IIOMOIIBIO DPA3JIOKEHHS HAa MHOXKUTEIU HU
BBEJICHUS BCIIOMOTaTElIbHOM IIepeMEHHOM. Meron peleHus ypaBHEHHW IIyTEM  BBEICHMS
BCIIOMOTATENbHBIX TEPEMEHHBIX Oy/leT IIHPOKO MCIIOJb30BaThCs JallbHEHIIEM IpU  pEelIeHUuU
TPUTOHOMETPUYECKHX, JIOTAPU(PMUUECKHUX U IPYTUX BUJIOB YPaBHEHUH.

B nanHOM Teme 3aBepiIaeMcsi U3y4eHHE CUCTEM YpaBHEHUH C IByMs IepeMeHHbIMU. OCHOBHOE
BHMMAaHHE YJIEISAETCA CUCTEMaM, B KOTOPBIX OJTHO U3 YPABHEHUU IEPBOM CTENEHM, a IPYroe BTOPOM.
M3BecTHBIN yyamuMmcsl croco0 MOJCTaHOBKM HAXOJIUT 37€Ch JalibHeillee NpUMEHEHnEe U MO3BOJISeT
CBOJMTH PEIICHNE TAKMX CUCTEM K PEHICHUIO KBAaJPATHOIO YPAaBHEHUS.

O3HaKOMJICHHE Y4YaIllUXCS C IPUMEpPAaMU CUCTEM YPAaBHEHUN C ABYMsI IIEPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHHUsI BTOPOU CTENEHHU, TOJKHO OCYLIECTBISATHCS C JOCTATOYHOM OCTOPOKHOCTHIO
Y OTPAaHUYUBATHCS MPOCTEHILIMMU IIPUMEPAMH.

[TpuBreueHre N3BECTHBIX yUYalMMCs IpadUKOB MO3BOJISIET IPUBECTH IPUMEPHI TpapuuecKoro
pemieHust cucteM ypaBHeHui. C noMolbio rpauyeckux MpeacTaBIeHU MOYXKHO HAIJIAHO MOKa3aTh
y4aluMCsl, 4TO CHCTEMBI JIBYX YPaBHEHMH C JByMs IE€PEMEHHBIMH BTOPOH CTEIEHH MOTYT UMETh
OJIHO, 1Ba, TPH, YETHIPE PELICHUS UIIU HE UMETh PEILICHUN.

PazpaboTanHblii MaTeMaTHYeCKW amnmapar TMO3BOJSIET CYIIECTBEHHO paCHIUPUTh KJlace
COJIEpKATEIIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IIOMOLIBIO CUCTEM YPABHEHUM.

I'naBa 3. YpaBHeHUs M HEPABEHCTBA ¢ ABYMsI nepeMeHHbIMH(1749acoB)

VYpaBHeHue ¢ AByMs nmepeMeHHbIMU U ero rpaduk. I'paduueckuil cnocod pemieHus cuctem
ypaBHeHuil. Pemenue cucrem copepXkaliux OAHO YpaBHEHHE IIEPBOW, a APYroe BTOPOH CTENEHH.
Pemennie TEKCTOBBIX 3aqady METOAOM COCTaBJieHHs cucTeM. HepaBeHcTBa ¢ JByMsl NEpEMEHHBIMHU.
CucreMpl HEpaBEHCTB C JBYMs IIEPEMEHHBIMM. YpaBHEHUE OKpYXHOCTU. PemieHue cucreMm AByx
YpaBHEHU BTOPOM CTEIIEHH C JBYMS ITIEPEMEHHBIMHU.

Iessn: BeIpaboTaTh YMEHHE pelIaTh IPOCTEUIIINE CUCTEMBI, CO/IEpIKaIlNe YpaBHEHUs BTOPOH
CTENEHHU C ABYMs [IEPEMEHHBIMU, U PEIIATh TEKCTOBBIE 331a4M C IIOMOILBIO COCTABIICHUS TAKUX
CHCTEM.

B nanHOl Teme 3aBeplIaeTCs M3Yy4YEHHE CUCTEM YpPaBHEHMH ¢ ABYMs NepeMeHHbIMU. OCHOBHOE
BHUMaHUE yJeNsieTcs CUCTeMaM, B KOTOPBIX OJIHO U3 YpaBHEHHH MepBOM CTENeHH, a APYyroe BTOPOU.



W3BecTHBIN yuyammmcs ciocod MOACTAHOBKH HAXOJWT 3/1€Ch JalbHEWIee IPUMEHEHUE U MO3BOJISIET
CBOJIUTh PELIEHUE TAKUX CUCTEM K PEIICHUIO KBAaJAPATHOTO YPABHEHHUS.

O3HakoOMJIEHHE y4YalllMXCsl ¢ MPUMEpPaMu CUCTEM YPaBHEHUU C JIBYMsI IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHUS BTOPOH CTENEHH, JOJDKHO OCYIIECTBIISATHCS C JOCTATOYHON OCTOPOKHOCTBIO U OTPAaHU-
YUBATHCS MPOCTEUIIMMHU IPUMEPAMH.

[IpuBneueHne M3BECTHBIX YYaUIMMCS TPapUKOB IO3BOJISIET MPHBECTH NMPUMEPHI TpaduuecKoro
peuieHus cucreM ypaBHeHUH. C momoipio rpaduyeckux MpeICTaBIeHU MOKHO HAIJISIHO MMOKa3aTh
YyYalUMCsl, YTO CHUCTEMbI JBYX YPaBHEHUH C JIByMsl IIEPEMEHHBIMM BTOPOW CTEIIEHU MOTYT MUMETh
OJIHO, /1Ba, TPH, YETHIPE PELICHUS UM HE UMETh PEILICHUMN.

Pa3paboranHblii MaTeMaTHYECKHd ammapar TO3BOJIIET CYIIECTBEHHO pPACHIMPUTh  KJacce
COJIepKaTeNIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IOMOLIbIO CUCTEM YPABHEHUM.

N3ydenue Tembl 3aBeplIacTCs BBEICHUEM MOHATUS HEPABEHCTBA U CUCTEMbI HEPABEHCTB C ABYMS
nepeMeHHbIMH. CBeleHust O rpaukax ypaBHEHUH C JByMs IMEPEMEHHBIMU HCIONB3YETCS MpU
WUTIOCTPALIMM MHOXECTB PELIEHUM HEKOTOPBIX MPOCTEHIIINX HEPABEHCTB C JIBYMSI IEPEMEHHBIMU U UX
CUCTEM.

I'nasa 4. IIporpeccuu (15 yacon)
Apubmerndeckas 1 reomerpuueckas nporpeccuu. GopMyIbl N-Tro 4ieHa U CyMMBbI TEPBBIX NYJICHOB
nporpeccuu. beckoHeuHo yObIBarolasi FeoMeTpruyecKasi Iporpeccusl.

Heab: nate nousaTuss 00 apupMETHUYECKOH W TEOMETPHUUECKON MPOrpeccUsix Kak YHCIOBBIX
[IOCJIEI0BATEIBHOCTAX 0CO00T0 BUAA.

[Ipu u3ydyeHun TeMbl BBOAUTCS MOHATHE MOCIEI0BATEIbHOCTH, PA3bIACHIETCS CMBICI TEPMUHA
«N-0¥1 YJIeH MOCIIeI0BATEILHOCTHY, BEIPA0aThIBACTCSI YMEHHE UCIIOIB30BaTh HHICKCHOE 0003HAYCHHUE.
DT CBEJCHHS HOCAT BCIIOMOTATENbHBIN XapakTep U UCIIONB3YIOTCA JIIsl U3yUeHUsl apu(hMETHUECKON U
Ir€OMETPUYECKON ITPOTPECCUM.

PaGora ¢ hopMynamu N-ro uieHa U CyMMBI IIEPBHIX N YJIEHOB MPOTPECCUid, TOMUMO CBOETO OCHOBHOTO
HA3HAYEHUs, TI03BOJSET HEOJHOKPATHO BO3BpAIlaThCS K  BBIYUCIECHUSAM, TOXKJIECTBEHHBIM
peoOpa3OBaHUsAM, PELICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmaTtpuBatoTcsi XapaKTepUCTHUECKHE CBOWCTBA apU(METHUYECKOH M TE€OMETPUUYECKOU
IIPOrPECCU, YTO MO3BOJISIET PACIIMPUTD KPYT IIpearaeMalx 3aad.

I'naBa 5. DjieMeHThI KOMOMHATOPUKH U TeOpUM BeposiTHocTel (13 yacoB)
KomOunatopHoe mnpaBwio ymHokeHHs. IlepectaHOBKH, pa3MmereHusi, coderaHus. OTHOCHUTENbHas
4acTOTa U BEPOSITHOCTh CITy4alfHOTO COOBITHSI.

Henab: 03HAKOMUTH Yy4YaIIUXCS C TOHATUSAMHM TEPECTAHOBKH, Pa3MEIICHUS, COYETaHUS H
COOTBETCTBYIOIIMMHU (POPMYJIaMHU IS MTO/ICYETa UX YKCIIa; BBECTH MOHATUS OTHOCUTEIBLHON YaCTOTHI U
BEPOSTHOCTH CITy4allHOTO COOBITHSI.

N3ydyeHne TeMbl HAUMHAETCS C PELICHUS 3a/1a4, B KOTOPhIX TPeOYeTCsl COCTABUTh T€ UJIU UHBIE
KOMOWHAIMK JIEMEHTOB. Pa3bscHseTcss KOMOMHATOPHOE NMPaBUIIO YMHOXKEHHUS, KOTOPOE UCTIOIHATCS B
JTanbHENIIeM Mpy BbIBOAE (HOpPMYJ I MOACUETa YKCIa TIEPECTAHOBOK, PA3MEIICHUM U COYETaHMM.
[Ipn w3ydeHWu MAHHOTO MaTepuaria HEOOXOAMMO OOpaTUTh BHHUMAHME YYAIlUXCS HA pazludue
MOHATUM «pa3MELIeHHe» U «coueTaHue», copMHUpPOBaTh y HUX YMEHHE ONpPENENsTh, O KAKOM BHJIE
KOMOMHAIMH UAET pedb B 3ajaue.

B nanHol Teme yuaniuecsi 3HAaKOMSTCSI ¢ HaualbHBIMU CBEJACHUSIMH U3 TEOPUU BEPOSITHOCTEH.
BBogsTcs moHATHS «ciayd4ailHOE COOBITHE», «OTHOCHTEIbHAs 4acTOTa», «BEPOSTHOCTH CIIy4aifHOro
coObITUs». PaccMaTpuBarOTCS CTaTUCTUYECKMM W KJIAaCCHMYECKMH TOJAXOABl K  OINpPEAeTICHHUI0
BEPOSITHOCTH CIIy4aifHOTO coObITHA. BakHo 0OpaTUTh BHUMaHME y4aluXcs Ha TO, YTO KJIACCHYECKOE
OTpe/ieNIeHUE BEPOSTHOCTH MOKHO NPUMEHSATh TOJBKO K TaKUM MOJENSM pealbHBbIX COOBITUH, B
KOTOPBIX BCE UCXO/IBI SIBJISIFOTCSI PABHOBO3MO>KHBIMH.

6. IloBTOopenue (17 yacos)

Heasn: [loBropenue, 0600meHne U cUCTeMaTH3aLUUsl 3HAHWK, YMEHMH M HAaBBIKOB 3a Kypc anreOpbl
OCHOBHOM 00111€00pa30BaTE/ILHOM IITKOJIBI.



Temarnveckoe IIIAHMPOBAHUE

Homep Conep:xanue MaTepuasa KosamnyecTBo yacoB
napar
paga
7 KRaacc
I'naBa 1. Boipa:xkeHus, TOxK/1eCcTBA, ypPaBHEHHsI 20
1 Breipaxenus 4
2 [IpeobOpaszoBanme BeIpaKeHUN 4
Konrponsnas padora Ne 1 1
3 YpaBHEHHUsI C OHON TEpEMEHHON 5
KonrtponsHas padora Ne 2 1
4 CraTucTuecKkne XapakTepUCTUKU 5
I'naBa 2. @ynkuuu 12
5 OyHKIMH U UX rpaduxu 5
6 JIuneiinast pyHKIUSA 6
KonTponbnas paborta Ne 3 1
I'naBa 3. CreneHb ¢ HATYPAJbHBIM IOKA3aTeJIEeM 13
7 Crenenb u e€ cBOHCTBa 6
8 OQHOYIEHEI 6
Kontponbnas padora Ne 4 1
I'naBa 4. MHOro4JieHbl 18
9 CymMa # pa3HOCTh MHOTOWICHOB 3
10 [Ipou3BeneHne OJHOWICHA W MHOTOYICHA 6
Kontponbnas pabora Ne 5 1
11 IIponsBeneHrne MHOTOUIEHOB 7
Kontposbnas padota Ne 6 1
I'maBa S. @opmyJibl COKPALICHHOT0 YMHOKECHHU S 18
12 KBanpat cymMBbl 1 KBajipaT pa3HOCTH 5
13 PazHocte kBagpaToB. CymMMa M pa3HOCTb KyOOB 6
Kontponbnas padota Ne 7 1
ITpeoOpa3oBaHue 1EIBIX BEIPAXKEHUIN 5
14 KonTponbhas pabora Ne 8 1
I'maBa 6. CucreMbl JMHEHHBIX YPABHCHUH 13
15 JIuHeliHbIe YpaBHEHUS C IBYMsl MEPEMEHHBIMU U UX CUCTEMBbI 5
Pemrenne cucreM TUHEHHBIX YpaBHEHUN 7
16 KonTponbaas padora Ne 9 1
IloBTOpPEHHE 7
HToroasi KOHTpOJIbHAs paboTa 1
Htoro 102
8 kaace
I'nasa 1. PaunonajabHble 1poon 22
1 PanmonansHbie poOH U UX CBOMCTBA 5
2 CymMa 1 pa3HOCTB ApoOei 6
Konrtponsnas padora Ne 1 1
3 [TpownsBeneHre U YacTHOE APOOCH 9
KontposbHas padora Ne 2 1
I'maBa 2. KBagpaTHble KOpHH 19
4 JleficTBUTEBHBIE YHCTIA 2
5 Apudmernueckuil KBaJpaTHbII KOPEHb 6
6 CBoiicTBa apuPMETHIECKOTO KBAAPATHOT'O KOPHS 2




KonrtponsHas padora Ne 3 1
[IpuMeHeHne cBOWCTB apu(PMETHIECKOTO KBAAPATHOTO KOPHS 7
7 KontponsHast pabora Ne 4 1
I'naBa 3. KBajgpaTHble ypaBHeHusI 21
8 KBanpaTtHoe ypaBHEHHE U €0 KOPHU 10
Kontposbnas pabora Ne 5 1
9 JIpoOHBIE pariioHAIbHBIE YPaBHEHUS 9
KontposbHas padota Ne 6 1
I'naBa 4. HepaBencTBa 20
10 UwucioBble HEPABEHCTBA U UX CBOMCTBA 8
KonrponsHas padora Ne 7 1
11 HepaBeHcTBa ¢ 071HOM MEPEMEHHON U UX CHUCTEMBI 10
Kontponbnas pabora Ne 8 1
I'imaBa S. CreneHsp ¢ neJIbIM IOKa3aTeaeM. JIeMEHTbl CTATHCTHKH 11
12 CreleHs ¢ LeabM II0Ka3aTeleM U €€ CBOMCTBA 5
13 DNEeMEHTHI CTATUCTHKHU 5
KonTponbnas padora Ne 9 1
IloBTOpEHME 8
Hrorosasi KOHTpoJIbHAs paboTa 1
Htoro 102
9 kJacc
I'nasa 1. KBagpaTnunas ¢gpyHkuus 26
1 @OyHKIUYU 1 UX CBOWCTBA 9
2 KBanparupiii TpEXxuieH 4
Kontponbnas padora Ne 1 1
3 KBanpatuunas ¢pyHkius u e€ rpaduk 8
4 Crenennas ¢pynkuus. Kopenb N crenenu 3
KonTtposbHast pabota Ne 2 1
I'maBa 2. YpaBHeHuUs1 M HEPABEHCTBA C OIHOM NepeMEeHHOM 14
) VYpaBHeHUsI ¢ OIHOH epeMeHHON 7
KonTtponbHas padora Ne 3 1
6 HepaseHcTBa ¢ 0HOM IEpeMEHHON 5
KonTtposnbHast pabota Ne 4 1
I'naBa 3. YpaBHeHus1 M HepaBeHCTBA C ABYMS 17
nepeMeHHbIMU
7 VYpaBHeHUS ¢ ABYMS TIEPEMEHHBIMU M UX CHCTEMBI 12
HepaBeHcTBa ¢ IByMSI NepeMEHHBIMHU U UX CUCTEMBI 4
8 KonTpomnpHas padora Ne 5 1
I'naBa 4. Apudmernyeckasi 1 reoMeTpHYecKas NPOrpeccun 15
9 Apudmerndeckas mporpeccust 7
KonrtponbHast pabora Ne 6 1
10 I'eomeTpuueckas mporpeccHs 6
KonTtposnbHast pabora Ne 7 1
I'naBa 5. DjieMeHTbl KOMOMHATOPUKH U TEOPUH BEPOATHOCTEH 13
11 DneMeHTbl KOMOMHATOPUKH 9
12 HauanbHble cBeZIeHUs U3 TEOPUHU BEPOSITHOCTEN 3
KontposbHas pabora Ne 8 1
IToBTOpEeHHE 17
HTroro 102




